Introduction
============

Myeloid sarcomas are rare extramedullary solid tumors composed of immature cells derived from a myeloid hematopoietic lineage^([@r01])^.

They are also known as chloromas, myeloblastomas, myelocytomas, chloroleukemia and granulocytic sarcomas and are associated with acute myeloid leukemia (AML) and blastic transformation of chronic myeloproliferative disorders (chronic myeloid leukemia, polycythemia vera and primary myelofibrosis) and myelodysplastic syndromes. They may manifest without any initial compromise of the bone marrow^([@r02]-[@r05])^.

Myeloid sarcomas are associated with AML in 2-8% of the cases, especially in situations of cytogenetic abnormalities such as t(8;22), inv(16) and 11q23^([@r01],[@r05]-[@r07])^. They may be presented simultaneously with AML, as a form of extramedullary disease in recurrence, or may be separate findings that precede an increase in the number of myeloblasts in the bone marrow by some weeks or months. In such situations, blastic infiltration of the bone marrow is not seen^([@r06])^.

The testicles are considered to be an uncommon site for myeloid sarcomas^([@r08]-[@r10])^. The present study reports a presentation of myeloid sarcoma with testicular involvement as the first manifestation of AML in a case in which the patient initially refused specific treatment. The case presented rapid evolution marked by extensive compromise of abdominal and thoracic soft tissues, the central nervous system, lymph nodes and bone marrow.

Case report
===========

The present study describes a 38-year-old man with an initial history of an enlarged left testicle that lasted for five months, followed by inguinal adenopathy, weight loss and abdominal distention. The investigation at the clinic where the case was first seen included a biopsy of an inguinal lymph node, which detected infiltration by undifferentiated malignant neoplasia that was compatible with infiltration by myeloblasts, seen through immunohistochemical analysis. The patient initially refused specific treatment for five months, but there was progressive enlargement of the left testicle and inguinal lymph nodes, with progressive clinical deterioration. For this reason, the patient was referred to Hospital de Clínicas, Universidade Federal do Triângulo Mineiro, where he was admitted presenting acute postrenal kidney failure due to extrinsic compression of the urinary tract, which required emergency hemodialysis and percutaneous nephrostomy.

The complete blood count showed leukocytosis (14.8 x 10^9^/L), with the presence of blastic cells in peripheral blood, without anemia or thrombocytopenia. A bone marrow aspirate showed that 26% of the nucleated cells were blasts that, from flow cytometry, were defined as presenting an immunophenotype compatible with a myeloid origin (CD45^+^, CD13^+^, CD33^+^,HLADR^+^ and CD11c^+^).

An ultrasound scan demonstrated that some abdominal structures were extensively compromised (mesentery, parietal peritoneum, right colon and bilateral obstructive hydronephrosis due to extrinsic compression of the ureters). The left testicle was enlarged (volume of 76 mL) due to an infiltrative process, with enlargement of the epididymis and spermatic cord structures and thickening of the skin and subcutaneous tissue. Computed tomography of theabdomen showed that the left diaphragm, ileocecal junction and periaortic-pericaval lymph node cluster were compromised, with severe ascites and moderate bilateral pleural effusion.

Anatomopathological and immunohistochemical analyses of a sample from a left orchiectomy ([Figures 1](#f01){ref-type="fig"} & [2](#f02){ref-type="fig"}) revealed the presence of diffuse infiltration of the testicle, epididymis and spermatic cord structures by a hematopoietic neoplasia compatible with myeloid sarcoma \[CD117^+^, CD34^+^, CD68^+^,myeloperoxidase (MPO)^+^, CD3^-^and CD20^-^\]. No cytogeneticanalysis was performed.

![Testicle without fixation, extensively infiltrated by cream-colored neoplasia (\*) and with areas of necrosis](rbhh-35-068-g01){#f01}

![Immunohistochemical analysis showing a positive reaction for myeloperoxidase, labeling the neoplastic cells (brown) with preservation of the seminiferous duct (negative) on the right side of the image (magnification 400X)](rbhh-35-068-g02){#f02}

Chemotherapy (cytarabine and hydroxyurea) was startedin association with extensive abdominal radiotherapy, but the patient\'s condition evolved with progressive organ dysfunction that culminated in death seven days later due to disease progression.

Discussion
==========

Myeloid sarcoma can occur at any age, although it is commonest among young adults^([@r02],[@r07])^. The sites most affected are bone structures (cranium, paranasal sinuses, sternum, ribs, vertebrae and pelvis), central nervous system, soft tissues of the head and neck (especially the orbit), skin, lymph nodes and breasts^([@r02],[@r06]-[@r08])^. Initial presentation of AML with involvement of the testicles, as described in the present case, is considered to be uncommon, with a poor prognosis^([@r09],[@r10])^. The correct histological diagnosis is based on identifying the granulocytic characteristics in the neoplasticcells. Because of high morphological variability and possible non identification of myeloid differentiation (variable), errors may occur especially when the neoplasia presents minimal myeloiddifferentiation such that it is composed of poorly differentiated cells distinct from the myeloblasts that are found in the bone marrow incases of concomitant AML^([@r03],[@r05])^. The differential diagnoses include high-grade non-Hodgkin lymphoma, acute lymphoid leukemia, melanoma, Ewing\'s sarcoma, blastic plasmacytoid dendritic cell neoplasm and extramedullary hematopoiesis^([@r05])^. Almost half of such patients are wrongly diagnosed^([@r06])^.

Immunohistochemistry is of great value in identifying antigens associated with the myeloid lineage (CD13, CD33, CD43, CD117, lysozyme, MPO and CD68). In the present report, the neoplasia was positive for MPO and CD68, which are the most commonly expressed markers of myeloid differentiation^([@r04],[@r05],[@r07])^. In view of the similarities of findings between myeloid sarcoma and high-grade lymphomas, immunohistochemical analysis of the expression of myeloid antigens (MPO, CD68 and/or lysozyme) of undifferentiated neoplasias and high-grade non-Hodgkin lymphomas is an important tool for ruling out myeloid sarcoma.

There are divergences of views regarding therapeutic management of myeloid sarcoma. The possible options include chemotherapy, hematopoietic stem cell transplantation (HSCT),radiotherapy and surgery. This last option is limited to cases with symptomatic compression due to the tumor^([@r02],[@r05])^. Radiotherapy can be used in localized forms of the disease, with the aims of consolidating induction chemotherapy, treating lesions that persist after the initial chemotherapy treatment, treating localized recurrences after HSCT, reducing large tumor masses or relieving compression symptoms^([@r05])^. Systemic chemotherapy similar to what is used to treat AML is considered to be the best strategy for treating myeloid sarcoma. The role of HSCT has not been defined, and this technique should be considered depending on the age, comorbidities, current state of the disease and the cytogenetic and molecular characteristics of the neoplasia^([@r05],[@r06])^. Nonetheless, defining the best treatment still needs to be characterized through prospective studies^([@r03],[@r06])^. In the case presented here, the patient was at an advanced stage, with organs extensively compromised by the disease and so chemotherapy and radio therapy for cytoreduction were chosen.

In conclusion, despite the rarity of myeloid sarcoma, it should be taken into consideration in the differential diagnoses of undifferentiated neoplasia, with proper use of immunohistochemical techniques in order to make a rapid diagnosis and start treatment, regardless of the unsatisfactory response with frequent relapses and evolution to acute leukemia.
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